Experimental procedure:
Solubility test
FAPbI 3 powder was obtained through grinding crystals prepared by inverse temperature crystallization discussed above. 3 ml of GBL was heated to required temperature while stirring and we started adding small amount of perovskite powder, 0.05 g by 0.05 g. Saturation conditions were assumed when the amount of solute did not completely dissolve within 30 minutes after being dropped into the solution. This process was repeated at different temperatures. The error bar is ±0.05 g.
The same solubility test was performed for MAPbI 3 .
In the case of bromide-based perovskites, the analogous procedure was performed, except DMF for MAPbBr 3 , and DMF/GBL (1:0, 1:1 v/v) for FAPbBr 3 were used as solvents.
Measurement and characterization
Powder X-ray diffraction was performed with a Bruker AXS D8 diffractometer using Cu-Kα radiation. The steady-state absorptions were recorded utilizing a Cary 6000i spectrophotometer with an integrating sphere. Scanning electron microscopy was performed on Quanta 600. 
